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MILITARY SPECIFICATION

BARRIER MATERIALS, TRANSPARENT,FLEXIBLE,
HEAT-SEALABLE

This specificationis approved for use by all Departmentsand Agencies of
the Departmentof Defense.

{
1. SCOPE

1.1 Scope. This specificationestablishes the requirementsfor
transparent,flexible, heat-sealablebarrier materialsfor the protectionof
military equipmentand supplies during shipment and storage (see 6.1).

1.2 Classification. The barrier materials shall be of the following
types, as specified (see6.1 &6.2).

Type I - Haterproof,greaseproof, watervap~rp.ryof

Type 11 - Waterproof,greaseproof

Type III - Waterproof

2. APPLICABLE DOCUMENTS.

2.1 Governmentdocuments.

2.1.1 Specificationsand standards. Unless otherwise specified, the
following specificationsand standards of the issue listed in that issue of
the Department of Defense Index of Specificationsand Standards (DoDISS)
specified in the solicitationform a part of this specificationto the extent
specifiedherein.

SPECIFICATIONS

FEDERAL

TT-S-735 Standard Test Fluids, Hydrocarbon
PPP-B-585 Box, Wood, Wirebound

Beneficialcomments (recommendations,additions, deletlons)and any pertinent data
which may be of use in improving this document should be addressed to: Systems
Engineeringand StandardizationDepartment (Code 93), Naval Air EngineeringCenter,
Lakehurst,NJ 08733 by using the self-addressedStandardizationDocument Improve-
ment Proposal (DD Form 1426) appearing at the end of this document or by letter.$. L

DISTRIBUTIONSTATEMENT AI
APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED

FSC8135 ~

..
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SPECIFICATIONS(cont.)

FEDERAL

PPP-B-601

PPP-B-621

PPP-B-636

PPP-B-640

PPP-D-723

PPP-F-320

PPP-T-60

PPP-T-76

PPP-T-97

MILITARY

MIL-B-117

MIL-S-4461

MIL-L-10547

MIL-S-22783

STANDARDS

FEDERAL

FED-STD-101

FED-STD-595

MILITARY

MIL-STD-105

MIL-STD-129

t41L-sTD-147

Boxes,Hood, Cleated Plywood

Box, hhd, Nailed and Lock-Corner

Box, Shipping, Fiberboard

Box, Fiberboard,Corrugated,Triple-Wall

Drum, Fiber

Fiberboard,Corrugated and SolId, Sheet Stock
(ContainerGrade) and Cut Shapes

Tape, packaging, Uaterprcof

Tape, Packaging, Paper, (for Carton Sealing)

Tape, Pressure-SensitiveAdhesive; Filament Reinforced

Bag, Sleeve and Tubing-interiorPackaging

SealingMachines, Heat, Hot Jaw and Continuous

Liner, Case & Sheet, Overwrap, 14atervaporproofor
Waterproof,Flextble

Sealing Machines, Electrical Impulse (Jaw Type)

Test Procedures for PackagingMaterials

Color

Sampling Procedures and Tables for InspectIonby
Attributes

Marktng for Shipment and Storage

PalletizedUnit Loads

(Copiesof specificationsand standards, required by manufacturers in
connectionwith specific acquisitionfunctions should be obtained from the -
contractingactivityor as directed by the contractingofficer.)’
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2.2 Other publications. The following documentforms a part of this
specificationto the extent specified herein. The issues of the documents
which are indicatedas Dolladopted shall be the issue listed in the current
DoDISS and the supplementthereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTMD 3951 Standard Practice for Commercial Packaging

(Applicationsfor copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia,PA 19103.)

(Industryassociationspecificationsand standardsare generallyavailable
for referencefrom libraries. They are also distributedamong technical
groups and using federal agencies.)

2.3 Order of precedence. In the event of a conflict between the text of
this specificationand the references cited herein, the text of this
specificationshall take precedence.

3. REQUIREMENTS

3.1 Qualification. The barrier materials furnished under this
specificationshall be products which are qualifiedfor listingon the
applicablequalified products list at the time set for the opening of bids
(see 4.4and 6.4).

3.2 Material. The barrier materials shall be made from such materials and
by such processesas to assure compliance with this specification.

3.3 Construction. Barrier materials shall be constructedof one or more
plies in any manner which will assure compliancewith the performance
requirementsof this specificationand which will be suitable for the purpose
intended.

3.4 Form. The barrier material shall be furnished in rolis or flat-cut
sheets as specified in the contract or purchase order (see 6.2).

3.4.1 Rolls. When rolls are specified, the average length shall be 200
yards. The length of any individual roll shall be not less than 180 yards.
Unless otherwise specified,the width of roll material shall be 36 inches plus
l/4or minus 1/8 inch, The roil material sha)l be uniformly and smoothly
wound on non-returnablefiber cores with a minimum inside diameterof 3
inches,with a toleranceof plus 1/8 inch and minus zero inches. The length
of the core shall be equal to the width of the roll material, with a tolerance
of plus 1/8 inches and minus zero inches. The core shall be of sufficient
r?gidity to prevent distortion of the roll under normal use and shipping
conditions. Each roll shall be suitably restrainedto prevent unwinding,

3.4.1.1 Splices. No roll shall contain more than 3 splices (4 pieces) and
no piece shall be less than 45 yards in length. Splices within rolls shall be
evenly and neatly made, ttieentire width of the roll material, and shall not
come apart during unwindingof-the roll. Rolls containing splices shall be
flagged at both ends of each splice with colored markers to indicatesplices
within the roll. Barrier material in flat-cut sheets shall contain no splices.

Source: https://assist.dla.mil -- Downloaded: 2017-02-09T06:13Z
Check the source to verify that this is the current version before use.



MIL-B-22191D

3.4.2 Sheets. Hhen flat-cut sheets are specified,the length and width
shall be as specifiedby the procuring activity. Unless otherwise specified,
length and width tolerancesfor cut sheets shall be plus.1/4 inch and minus
1/8 inch. Flat cut sheets shall be evenly and uniformlystacked.

3.5 Sealing. Barrier materials shall be capable of being sealed under
conditionsrecommendedby the manufacturer. These sealing conditions shall be
such as are consideredreasonablefor production line sealingoperations with
respect to commonlyavailable sealing equipment and commerciallypracticable
fabricationtime. The material shall exhibit no delaminationat the sealed
area when sealed under the manufacturer’srecommendedconditions(see 4.6).

3.6 Identificationof material. The material under contractor order
shall be marked with the following:

Manufacturer’sname
Specificationnumber
Type
Manufacturer’sdesignation
Month and year of manufacture
Lot number ‘
The notation “Seal Other Side”, if applicable

The letters shall be clear, legible,and a minimum of one-eighthof an inch
high. The completemarkings shall be continuous lengthwisewith a maximum
distance of 2 Inches between the groups of markings. A completegroup of
markings shall appear once in each 18 inches of width of the roll. The color
of the markings shall be blue, approximatingchip number 15177 of FED-STD-555
with the gloss requirementnot necessary. Each roll or package (flat-cuts)of
barrier material shall includea tag secured to the core of rolls, or sheet
inserted in the packageof sheets,with the sealing conditionsas furnished by
the manufacturerto be used as a guide by users for satisfactorysealing. The
tag or sheet shall be visible upon opening the unit package.

3.7 Physical properties. The physical propertiesof the barrier materials
shall conform to the requirementsspecified In Table I, when tested as
specified in Section 4.

3.8 Workmanship. The barrier material shall be manufacturedin a manner
to provide uniform construction;free from holes, tears, cuts, sharp wrinkles
or other imperfectionswhich might impair its usefulnessfor the purpose
intended. The barriermaterials shall be trimmed of any selvage and the
finished product shall conform to the levelsof quality established herein.

4. QUALITY ASSURANCEPROVISIONS

4.1 Responsibilityfor inspection. Unless otherwise specified in the
contract or purchaseorder, the contractor is responsiblefor the performance
of all inspectionrequirementsas specified”herein. Except as otherwise
specified in the contractor purchaseorder, the contractormay use his own or
any other facilitiessuitablefor the performanceof the ~nspectionrequire-
ments specifiedherein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspectionsset forth in the
specificationwhere such inspectionsare deemed necessaryto assure supplies
and servicesconform to prescribed requirements.

4
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4.2 Classiflcatlonof inspections. The inspectionrequirementsspecified
herein are classifiedas follows:

a. Qualification inspection(see 4.4).

b. Quality conformance inspection(see 4.5).

4.3 Inspectionconditions. Unless otherwise specified,the tests and
examinationsof th~s specificationshall be made under atmosphericconditions;
50~ 5 percent relative humidity and 73 2 3.5”F. Materialwill be considered
in moisture equilibrium with the atmosphereafter an exposureof 24 hours to
the above conditions.

4.4 Qualiflcatlon inspection. Qualificationinspectionshall consist of
all the tests of this specification(see 4.7).

4.4.1 Conditionalacceptance. Conditionalacceptanceshall be granted
prior to approvalof the storage stabilitytest (see 4.7.7) provided that all
of the remaining tests in this specificationare passed.

4.4.2 Qualification sample. Qualificationinspectionsamples shall
consist of a roll of barrier material approximately50 yards long and 36
inches wide of each type of material upon which qualificationis desired. The
samples shall be accompanied by a complete test report shewing the results of
the manufacturer’stests, and a brief descriptionof the componentsor raw
materials used in the manufacture of the barrier material. Information shall
be furnished, including address of the plant(s) In which the barrier
material is, or will be, manufactured. If more than one address is listed, a
certificateof equivalenceof other plants to the plant in which the sample
was manufacturedmust be furnished. The sample shall be forwarded to the
Naval Air DevelopmentCenter, Aircraft and Crew Systems TechnologyDirectorate
(Code 6061), Harminster, PA 18974. Samples shall be plainly identifiedby
securely attached durable tags marked with the following information:

Sample for Qualification Inspection
BARRIER MATERIALS, TRANSPARENT,FLEXIBLE,HEAT-SEALABLE
Manufacturer’sName
Manufacturer’sCode No.
Type
Date of manufacture (monthand year)
Submitted by (name) (date)for qualification
inspection in accordancewith requirementsof
MIL-B-22191Dunder authorization(reference
authorizing letter)

4.4.3 Retentionof qualification. The retentionof qualificationof
products approved for listing on theoualified Products List (QPL) shall be
maintained by periodic verification to determine complianceof the qualified
product with the requirementsof this specification. Unless otherwise
specified by the activity responsiblefor the Qualified Products List,
periodic verification shall be by certificationand such certificationshall
be at Intervalsof not more than two years.

5
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5 Quality conformanceinspection. Quality conformanceinspectionshal1
st of all the tests In Table 11 and the examinationsdescribed in 4.S.3.

5.1 Lot formation. An inspectionlot for examinationsand tests shall
st of all material of the same ty~e, manufacturedby the same process,
the same components,by one manufacturerand submittedfor deliveryat

one time.

4.5.2 Sampllng. Sampling for inspectionshall be in accordancewith the
provisionsset forth in MIL-STD-105,except where otherwise indicated.

4.5.3 Inspectionof the end item.

4.5.3.1 Examinationof the end item. The examinationof the end ~tem
shall be in accordancewith the classificationof defects at the inspection
levels and acceptablequality levels (AQLs) set’forth in paragraph 4.5.3.1.6.
For purposesof determiningthe sample size in accordancewith MIL-STD-105,
the lot size shall be expressed in units of rolls or packagesof sheets, as
applicable,for examinationsunder 4.5.3.1.1 through4.5.3.1.4 inclusive,and
in units of shipping containersfor examinationunder 4.5.3.1.5.

4.5.3.1.1 Examinationof the end item for defects in appearance.
construction,and workmanship. For examinationof defects,within rolls, the
sample unit of product shall be two yards full width of roll. For examination
of sheets. the santDleunit shall be two sheets randomly selected from a
package.
from any
material
for each

Form

“No nmre than five sample units, randomly selected, shall be drawn
one roll or Dacka~e of sheets, as applicable. ~th $~des of the
shall be examlned~ Defectsof each-type shall be scored
occurencewithin each linear yard for rolls and once per

Examine Defect

Not roll or flat cut, as specified.

only once
sheet.

Incorrecttype of material.

Appearance Surfaces not clean; presenceof any

Workmanship

foreign matter, dirt, sand, grit, or
oil spots.
(Note: Defects do not apply to .
outer convolutionof roll.)

Bllster, crack, cut, hole, tear, sharp
crease or wrtnkle, chafed spot or
scuff mark.
(Note: Oefects do not apply to
outer convolutionof roll.)
Evidenceof delaminationor
embrittlement. Edges not clean cut;
ragged, crushed, or uneven edges.

6
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Examine

Construction

Identificationmarkings

Defect

Not uniform; layer or section missing,
any selvage.

Illegible, incorrect,incomplete,or
omitted.
Group of markingsover 2 inches
apart.
Markings less than 1/8 inches high.
Parallel rows do not appear once in
each 18 inchesof width of roll.

Color not blue as specified.

4.5.3.1.2 Examinationof the end item for defects in general construction.
The sample unit for this examination shall be one roll or one package of
sheets, as applicable.

Examine Defect

Assembly of roll

Assembly of sheets Not evenly and uniformly stacked; sheet
containingmanufacturer’sinstructions
for seal~ng conditionsof material not
visible upon opening package.
Adjacent sheets stick together to the
extent that separationcauses tearing
or injury to any surface.
Splice within sheet.

Not suitably restrained to prevent un-
winding.
Material not wound uniformly and
smoothlyon roll causing soft or uneven
edges or telescopingof roll.
Material not wound on a rigid fiber
core; core broken, collapsed, crushed
or mutilated.

Unwinding of roll
(check both stales)

When unwound, material sticks together
to the extent that unrolling causes
tearing or injury to any surface.

Material wound unevenly causing
wrinkles, sharp creases or folds within
the roll.
Roll not continuous;more than 3 splices
(4 pieces) in roll or more than 1
splice in any 45 consecutiveyards.

Splice(s) not evenly and neatly made;
does not cover entire width of material;
comes apart during unwindingof roll.

Manufacturer’s instructionsfor sedling
conditionsof the material not securely
attached to core of roll.

Source: https://assist.dla.mil -- Downloaded: 2017-02-09T06:13Z
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4.5.3.1.3 Examinationof the end item for dimensionaldefects. The sample
unit for this examinat~onshall be one roll or one packageof sheets, as
applicable.

Examine Defect

Sheets Lengt$ or width varies by more than
minus 1/8 inch or plus 1/4 inch from
dimensions specified.

Rol1S

Width Varies by more than plus 1/4 inch or
minus 1/8 inch from width specified.

Core Length less than width of roll material,
or greater by more than plus 1/8 inch.
Inside diameter less than 3 inchesor
greater than 3-1/8 inches.

4.5.3.1.4 Examinationof the end item for lengthper roll or count per
package. The sample unit.for this examinationshall be one roll or one
package of sheets,as applicable.

Exami~e Defect

Rolls Average lengthper roll less than
specified.

Length of any Individualroll less than
180 yards.

Sheets Average count of sheets per unit package
less than specified.

4.5.3.1.5 Examinationof packaginq. An examinationshall be made to
determine that packaging complies with the requirementsof Section 5 of this
specification. The sample unit shall be one shippingcontainer,fully
packaged, selectedjust prior to the closing operation. Shipping containers
fully prepared for dellvery shall be examined fcr closure defects.

Examine Defect

Preservation Not level specified;not in accordance
(as applicable) with contractrequirements.

Flat sheets not unit packaged and
wrapped as specified;f~berboard
pad(s) omitted from top or bott~of
stack, or not of size sufficient to
protect sheets; strapping or ties not
applied in manner specified.
Material not as specified:closures not
accomplishedby specified or requ~red
methods of materials.

8
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DefectExamine

Pack!ng

Mark!ngs

Not level specified;not In accordance
with contract requirements.
Rolls not packed in fiber drums, as
specified.

Arrangementor number of rolls or unit
packagesof sheets per containernot in
accordancewith requirements.
Container material not as specified;
closures not accomplishedby specified
or requiredmethods or materials.

Interioror exterior markings (as
applicable)illegible, incorrect,
omitted, or not in accordancewith
requirements. Precautionarymarkings
omitted or not as specified.

Height Height exceeds requirementsof container
specification.

4.5.3.1.6 Inspection levels and acceptable quality levels (AQLs) for
examination. The inspection levels for determiningthe sample size and the
AQLs expressed in defects per 100 units, shall be as follows:

E~~~i~iiti~ii Inspection
Paragraph ~/ Level Q

4.5.3.1.1 I 6.5
4.5.3.1.2 s-4 10
4.5.3.1.3 s-4
4.5.3,1.4 ~1 s-4 1:
4.5.3.1.5 S-4 10

~/ The sample rolls, sheets or packages of sheets (as applicable)of the
specifiedclass of material shall be as used for examination under 4.5.3.1.1
through 4.5.3.1.4 inclusive. The yardage or sheets used for examinations
under 4.5.3.1.1 and the rolls, sheets or packages of sheets used for
examinationsunder 4.5.3.1.3 and 4.5.3.1.4 shall be within the rolls or
packages of-sheets randomly selected under 4.5.3.1.2.

~f For average length, acceptance number zero.

4.6 Sealing instructionsfor qualificationand quality conformance
-“

Heat seals for test-purposesshall be a minimum of 1/2 inch
wide and sh~il be effected on a jaw-type heat-sealerconforming to MIL-S-4461,
Type I Class B, or Type 11 Class A Styles 1, 2, 3, or 4 utilizing the sealing
conditionsrecommended by the manufacturer. The upper sealing conditions
reasonablefor production line sealing operations with respect to wnmonly
available sealing equipment and commerciallypracticalfabrication time are a
temperaturesetting of 525°[, a 3 second dwell time and a pressureof 60
pounds per square inch.Source: https://assist.dla.mil -- Downloaded: 2017-02-09T06:13Z
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b. Impulse seals for test purposes shall be a minimum of 1/16 inch
wide and shall be effected on impulse type sealersconforming to MIL-S-22783.
The upper seallng limits on this type sealer shall be suff~cientlyhigh to
effect a satisfactoryseal and not cause thinningat the inside edges of the
seal.

In the securingof the three 1 inch seam strength specimens
from their ~espective samples(see 4.7.2.2.1) care should be taken that the
specimensare not removed:

(1) From points in the sealed sampleswhere seal overlapping
has occured.

(2) From
of either end of the sea

points in the sealed sample which were within 1 inch
er jaw during the sealingoperation.

4.7 Tests.

4.7.1 Test methods. The tests indicated below shall be conducted In
accordancewith the specifiedmethods of FED-STD-101(See tables I and II).

Test

Thickness

Hater Resistanceof
Markings

Water Vapor TransmissionRate
(Type I only)

Room temperatureflexing
Flexing procedure
TransmissionRate procedure

Hater Vapor TransmissionRate
(Type I only)

Low temperatureflexing
Flexing procedure
Transmlsslonrate procedure

Resistance to Blocktng

Resistanceto curl

Contact Corrosivity

Oil Resistance
(multl-plymaterials only)

Puncture Resistance

Transparency

FED-STO-1O1 Special Requirements
Method No. or Exception Notes

1003

3027

2017
3030
Procedure A (1)

2017
3030
Procedure A (1)

3003
Procedure O

2015

3005 “

301s

2065

4034
Source: https://assist.dla.mil -- Downloaded: 2017-02-09T06:13Z
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Notes

~/ Three specimens shall be tested, each one containinga ’completeset of
markings.

~/ Conduct tests as in Method 2017 except that only as receivedspecimens
shall be tested, Prior to flexing, test specimens shall be conditioned for at
least 30 minutes at -20° f 2°F and the flexingoperation shall be conducted at
-20° ~2°F.

~/ Corrosion in the intermediatearea shall not invalidatethe test nor be
cause for rejection. The barrier material shall be evaluated individuallyand
results reported on each material in triplicate. The test shall be repeated
if one or more of the three specimens tested shows a light or incipient
corrosionor if corrosion is evident in the blank area.

~/ Both oils conforming to TT-S-735, Type 6 (ASTM Oil No. 3) and di-2
ethylhexylsibacate(see 6.5) synthetic base oil shall be used. Six specimens
shall be used. .

~/ Elongation test data not required.

4.7.2 Seam Strength.

4.7.2.1 Seam strength sampling. Six by twelve inch samplesused for this
test shall be selectedfrom the test material as shown in Figure 1. Samples
shall be drawn in duplicate.

4.7.2.2. Seam strength (as received),

4.7.2.2.1 Preparationof test specimens. The sections for this test shall
be selected from figure 1, Key 1 and shall be folded in half with the crease
parallel to the long axis. The open or unfolded length shall be sealed. One
set of specimens shall be heat sealed and the other set shall be impulse
sealed. The sealed areas shall be defined by a line dram on the back of the
specimens. The line shall be drawn along tne sealer jaw with a sharp No. 2B
graphite pencil. The folded length shall be cut to a depth of 1/2 inch. From
each of the six sections, three adjacent 1 inch wide specimensshall be cut
perpendicularto the seam (see 4.6). One ~f the specimens from each section
shall be used for test at room temperature(73”F),one from each section for
test at 100”F, and the remaining one from each section for test at 160°F.
After sealing and prior to the applicationof the specifiedweights, the
specimens in all cases shall be exposed for one hour to the atmospheric
conditions specified in 4.3.

4.7.2,2.2 Test at room temperature (73”F). The twelve one-inch wide
specimens selected for this test.(see 4.7.2.2.1)shall be opened and one end
of each specimen shall be clamped so that the other end of the specimen hangs
freely. A 3-1/2 pound weight shall then be gently attached to the free end of
the specimen so as not to impact load the seal. The weight shall be allowed
to act for S minutes, whereupon the weight shall be removed and the specimen
examined for separationof the sealed faces. Any evidence of delamination of
one ply away from the other in the sealed area shall be cause for rejection.
The evaluation shall be limited to the,sealed area defined.in 4.7.2.2.1.

Source: https://assist.dla.mil -- Downloaded: 2017-02-09T06:13Z
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4.7.2.2.3 Test at 100°F. The twelve one-inch wide specimensselectedfor
this test (see 4.7.2.2.1) shall be tested as per room temperatureexcept that
specimens shall be clamped in a forced draft circulatingair oven maintained
at 100 f 2°F with a weight of 2 pounds acting on the free end of the specimen
for one hour. The rate of air circulationshall be held to the minimum
required to maintain uniform temperaturethroughoutthe oven. In no case
shall the rate of air circulationbe such as to cause any movementsof the
weighted specimens. The weights shall be attached after the specimensand
test clamp fixtures have been placed in the oven and shall be removed prior to
taking the specimenfrom the oven in order to avoid excessive loadingdue to
swaying action. After one hour the weight shall be removed and the specimen
examined for separationof the sealed faces. Any evidenceof delaminationof
one ply away from the other in the sealed area defined in 4.7.2.2.1 shall be
cause for rejection.

4.7.2.2.4 Test at 160”F. The twelve one-inch
this test (see 4.7.2.2.1) shall be tested as per ~
the weight shall be 10 ounces and the temperature
air circulationshall be held to the minimum requ’
temperaturethroughout the oven. In no case shal’

wide specimensselected for
he 100°F test except that
shall be 160 “F. The rate of
red to maintain uniform
the rate of air circulation

be such as to cau;e any movement of the weighted specimens.

4.7.2.3 Seam strength (sealed before ag~ng).

4.7.2.3.1 Test specimens. Prepare the test specimensas described in
4.7.2.2.1 this time using Key2 (Figure 1). After sealing, the samples shall
be aged in a circulatingair oven maintained at ?60° ~ 2°F for twelve
consecutive days (288 hours). After aging, l-inch wide spectmensas described
in 4.7.2.2.1,shall be cut from the sections to be testedat room temperature
(73°F), ]OO”F and 160”F.

4.7.2.3.2. Test at room temperature. The twelve one-inch specimens
selectedfor this test (see 4.7.2.3.1) shall be tested as specified in
4.7.2.2.2.

4.7.2.3.3 Test at IOO*F. The twelve one-inch specimensselectedfor this
test (see 4.7.2.3.1)shall be tested as specified in 4.7.2.2.3.

4.7.2.3.4 Test at 160*F. The twelve one-inch specimensselectedfor this
test (see 4.7.2.3.1)shall be tested as specified fn 4.7.2.2.4.

4.7.2.4 Seam strength (sealed after aging).

4.7.2.4.1 Test specimens. The sections for this test (Fig. 1, Key 3), in
the flat unsealedcondition as taken from the sample roll, shall be aged in a
circulatingair oven maintained at 160” ~ 2°F for 12 consecutivedays (288
hours). After removal from the oven the unsealed sections shall be allowed to
come to room temperature. Test specimens,shall then be obtainedas described
in 4.7.2.2.1.

4.7.2.4.2 Test at room temperature. The twelve one-inch wide specimens
selectedfor this test (see 4.7.2.4.1) shall be tested as specified in
4.7.2.2.2.
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4.7.2.4.3 Test at 100°F. The twelve one-inch wide specimens selected for
this test (see 4.7.2.4.1) shall be tested as specified in 4.7.2.2.3.

4.7.2.4.4 Test at 160”F. The twelve one-inch wide specimens selected for
this test (see 4.7.2.4.1) shall be tested as specified in 4.7.2.2.4.

4.7.3 Seam fabrication. Four pouches sealed in accordancewith the
manufacturer’srecommended sealing conditions shall be fabricatedfrom the
barrier material. Each pouch shall be prepared by cutting four specimens;two
2 1/2 by 5 1/2 inch pieces and two 5 1/2 by 5 1/2 inch pieces. The pouch
shall be fabricatedby sealing in conformancewith Figure 2. Firstly, the
intermediatebutt seals shall be made. The butt seals shall be folded flat
and the bottom seal shall be made. Finally, the sides of the pouch shall be
sealed.

4.7.3.1 Procedure. A water solution containing 1 percent Aerosol O.T.
(see 6.5) or equivalent and sufficientdye to produce a distinct color shall
be poured into each pouch to a level of two inches (above the top of the
bottom seal). The pouches shall then be suspended. After a period of 15
minutes at room temperature,the pouches shall be examined for dye leakage at
all seams and especially at all double seam junctions, i.e. the points where
the vertical seams intersect the bottom seam at points other than at the
corners of the pouch.

4.7.4 14aterproofness(Type II and Type 111). Prepare test specimens
(unaged samples only) according to method 2017 of FEO-STD-1O1. Prior to the
flexlng process, the test specimens shall be conditionedfor at least 30
minutes at -20 f 2’F. The flexing operation shall then be performedat
-20 ~ 2“F.

4,7.4.1 Procedure. After flexlng the specimen, the sleeve shall be
removed, allowed to come to room temperature(73”F) and dried by wiping with
absorbent material or by placing in a circulatingair oven maintained at 160°F
for ten minutes. The sleeve shall then be made into a pouch by sealingone of
the open ends. A quantity of shredded absorbent paper sufficientto fill the
pouch shall be placed Inside the pouch which in turn shall be placed in a
water solution containing 1 percent Aerosol O.T. (see 6.5) and methyl violet
for ten minutes. The pouch shall then be removed, wiped dry, and the shredded
absorbent paper examined for dye stain.

4.7.5 Resistance to aging (multi-plymaterialsonly). Three specimens,36
by 6 inches, cut from across the roll of material, at points at least 1 yard
apart shall be used for this test.

4.7.5.1 Procedure. The specimens shall be subjected to the following
aging cycle:

8 hours i.na humidity chamber at 100~2”F and 90 to95
percent relative humidity.

16 hours in a circulatingair oven at 16022”F.
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The aging cycle shall be repeated on every week day, Monday through Friday.
The specimensshall remain in the circulatingair oven maintainedat the
conditionsdescribedabove on Saturday, Sunday and holidays,except that
holidays shall not exceed a total of two days over the entire aging period.
The aging procedureshall continue for fourteen consecutivedays. The
specimensshall be folded loosely, hung, rolled looselyor laid flat in the
test chamber during the aging period. At the conclusion of the aging period
the specimensshall be returned to room temperatureand examined,particularly
at all edges, for delaminationbrought about by the aging exposure. No
supplementalattempt to delaminate the material, such as pryingor picking at
the plies, shall be carried out. For the purpose of this test, delamination
shall be definedas ply separation at any given point extendingin more than
1/2 inch from the edge with an edge length separationgreater than one inch.

4.7.6 Marking abrasion resistance.

4.7.6.1 Preparationof test specimens. Strips of material 3 inches wide
shall be cut so that the amount of printing shall be a maximum. The length
shall be sufficientso that after a bifold seam Is formed and stapled, the
resultantstrip shall be 3 inches wide by 18 inches long (see Figure 3).

4.7.6.2 Procedure. The test bar shall be a hollow 5052 aluminum 1-1/2”
diameter tube with a number 63 finish. The strip wI1l be hung over the bar
with a .9 ~ .05 lb weight attached to one end (Figure 3). The side with the
print shall be in contact with the bar. The other end shall be pulled
(stroked)at a rate of 50 to 70 strokes per minute for one minute. The stroke
length shall be 13 to 16 inches. The angle of pull (stroke)shall be fromO”
to 45’. The strip shall be removed and the weight detached. The printing
shall be examinedfor legibility,smear and blurring.

4.7.7 Storage stability. After one year of sheltered storageat 75 ~2°F
and 50 ~ 5 percent R.H., a roll of material (or package of sheets, If
applicable)shall be tested for conformanceto the requirementsof the
followingtests:

5.

Seam strength at room temperature(no acceleratedaging required)

Otl resistance (multi-ply materialsonly)

Transparency(acceleratedaging not required)

Ilatervaportransmissionrate (Type I only) (after room temperature
flexlng) (as received and aged)

PACKAGING

5.1 Preservation. Preservation shall be Level A or Commercial,as
specified(see 6.2).

5.1.1 LevelA.

-- ._
. “>

5.1.1.1 Rolls. Each roll, wound on a core as required in paragraph 3.4.1,— ,
requiresno additionalpreservation.
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5.1.1.2 Flat cuts. Bundles of flat cuts shall be placed in fiberboard
boxes conforming to PPP-B-636, weather resistant class. In lieu of closure
and waterproofingrequirements in the Appendix of PPP-B-636,closure and water-
proofing of weather resistant boxes shall be accomplishedby sealing all
seams, corners and manufacturer’sjoints with waterproof tape, 2 inches
minimum width, conformingto PPP-T-60or PPP-T-76. Banding (reinforcement
requirements)shall be applied in accordancewith the Appendix to PPP-B-636,
using nonmetallicor tape banding only.

5.1.1.3 Alternate method for flat cuts. When specified (see 6.2), flat
cuts of material shall be packaged in bundles having a maximum weight of 50
pounds and shall be sandwiched between two fiberboa~d pads confroming to
PPP-F-320,weather resistant class. Bundles shall be tied or otherwise
secured with flat steel bands, plastic strapping, fiber-twineor rope, two in
each direction,of strength to assure safe arrival of the bundle. The
fiberboard pads shall be of a size commensuratewith the size of the flat cuts
so as to prevent damage to the barriermaterial during the banding operation,
particularlyon the edges.

5.1.2 Commercial. Rolls and flat cuts shall be preserved in accordance
with ASTM D 3951. Un~t pack weight limits may be exceeded when the rolls
exceed the speclfledweight llmit.

5.2 Packing. Packing shall be Level A, B or Commercial, as specified (see
6.2).

5.2.1 Level A.

5.2.1.1 Ro~~S. Each roll of material, preserved as specified In 5.1 shall
be packed in a f~ber drum conforming to PPP-D-723, Type II, Grade D. Drum
closure shall be sealed with three-inchwide, waterproof, pressure-sensitive
tape conforming to PPP-T-60 or PPP-T-76. Unless otherwise specified,two or
more drums shall be overpacked in wirebound wood, cleated plywood or nailed
wcwd boxes conformingto PPP-B-585, Class 3; PPP-B-601, Overseas Type or
PPP-B-621,Class 2, respectively (see 6.2)”.

5.2.1.2 Flat cuts. Flat cuts preserved in weather resistant fiberboard
boxes (5.1.1.2)or bundled (5.1.1.3),shall be packed directly in wirebound
wood, cleated plywood or nailed wood boxes conforming to PPP-13-585,Class 3;
PPP-B-601,Overseas Type or PPP-B-621,Class 2. 14henwirebound wood, cleated
plywood or nailed wood boxes are used for sandwiched bundles, they shall be
lined with a waterproof case liner conforming to MIL-L-10547 and sealed in
accordance with the appendix thereto.

pa
5.2 1.3 Unit loads.
letzed In accordance

Hhen specified,fiber drums and boxes shall be
with MIL-STD-147,Type XIII and Type 1, respectively.

5.2 2 Level 6.

5.2.2.1 Rolls. Each
Level A In 5.2.1.1, except that drums shall conform”to PPP-D-723, Type 1,

roll of material shall be packed as specifiedfor

Grade D. Closure shall be sealed with three-inch wide reinforced tape
conforming to PPP-T-97or equivalent.

,15
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5.2.2.2 Flat cuts. Bundles of flat cuts, preserved in weather resistant
fiberboardboxes, will require no further packing.

5.2.2.2.1 Alternatemethod for flat cuts. When specified,bundles of flat
cuts shall be t)ackedas sDecifled for Level A in 5.2.1.2. except that shlmlnq
containerssha’ilconform to PPP-B-585, Class 2; PPP-B-601,Domestic Type
PPP-B-621,Class 2; PPP-B-636,Grade V3C; or PPP-B-640,Class 2, Style E

5.2.2.3 Unit loads. Hhen specified, fiber drums and boxes shall be
palletizedin accordancewith MIL-STD-147, Type XIII and Type 1, respect’

5
ASTM
spec

5

vely.

2.3 Commercial. Rolls and flat cuts shall be packed in accordance with
D 3951. Unit pack weight limits may be exceeded when rolls exceed the
fled weight limit.

3 Marking. All individualpackages and shippingconta~nersshall be
marked for shipment in accordancewith MIL-STD-129and as follows:

BARRIER MATERIALS,TRANSPARENT, FLEXIBLE,HEAT SEALABLE
SpecificationMIL-B-22191D
Type of material
Size - Nominal net lineal yardage of roll or dimensionsof flat
cuts (net linealyardage is the number of yards of usable material
in the roll)
Name and addressof manufacturer
Month and year of manufacture
Lot number

5.3.1 Precautionarymarking. The following marking shall appear on at
leastone side and, wherever practicable,on two sides of each drum or box In
lettersnot less than 3/4 Inches high:

“Keep Ccml and Dry”

6. NOTES

6.1 Intendeduse. The transparent flexible materialsof this
specificationare intendedfor use tn the packagingof items such as small
aeronautical,missile, rocket components and similar parts or assemblies
destined for storageon land or aboard ships. These materials are suitable
for the fabricationof bags In accordance with 141L-B-117.These materials
also afford protectionfrom solid contaminat~on.

6
appl
requ

6
appl

6.

1.1 Type I . This material fs Intended to be used for packaging
cations where watervaporproofand greaseproofcharacteristicsare
red.

1.2
cat

1.3
appllcat

IYIMJ” This material is intended to be used for packaging
ons where waterproofand greaseproof characteristicsare required.

w“ This material is intended to be used for packaging
ons where a waterproofcharacteristic is required.
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6.2 Ordering data
orders should specify

a. Title,

MIL-B-22191D

Requests, requisitions,schedules and contractsor
the following:

number and date of this specification.
b. Type of material (see 1.2).
c. Quantity
d. Form (see 3.4) (if flat cuts, specifywidth and length).
e. Levels of preservationand packing (see 5.1 and 5.2)
f. lf overpackingof fiber drums is not required (see 5.2.1.1).
9. Alternatemethod for flat cuts, if desired (see 5.1.1.3).
h. Palletlzation,if desired (see 5.2.2.3).

6.3. Heat-seals. It is not intended that the operating temperatureof
heat-sealingequipment be limited to 525°F or less. Nhile equipmentmay be
operated at temperaturesexceeding 525*F to accomplish a satisfactoryseal,
the barrier material must also be capable of being heat-sealedat temperatures
of 525°F or less.

6.4 Qualification. With respect to products requiring qualification,
awards will be.made only for products which are, at the time set for opening
of bids qualifled for inclusionon the Qualified Products List whether or not
such products have actually been so listed by that date. The attentionof the
contractorsis called to these requirementsand manufacturersare urged to
arrange to have the products that they propose to offer to the Government
tested for qualificationin order that they may be eligible to be awarded
contractsor purchase orders for the products covered by this specification.
The Sct!vlty respons!bef~r the Qua!!fled Products List Is the Naval Air
EngineeringCenter, Lakehurst,NJ 08733; however, informationpertaining to
qual~f~cationof productsmay be obtained from tha Naval Air Development
Center, Aircraft & Crew Systems Technology Directorate,Code 6061, 14arminster,
PA 18974.

6.5 Source of material. The
1 may be obtained from the4.7.4

Material

01-2 ethylhexylsebacate
(Multiplex DOS)

Aerosol 0.1.

materials called out in 4.7.1, 4.7.3.1 and
following sources:

Sources

The C.P. Hall Com
7300

Amer

South Centra
Chicago, 11

can Cyanamid
8ound Brcmk

ny
Avenue
nois 60638

NJ
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6.6 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous Issue due to the
extensivenessof the changes.

Custodians: Preparingactivity:
Army - GL Navy - AS
Navy - AS (Project No. 8135-0568)
Air Force - 69

Review activities:
Army - ME, SM. MI, EA
Navy - OS, SH, SA, YD
Air Force - 84, 99
CM -ES

User zctivltles:
Army - AT
Navy - K
OLA- Ss
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TABLE I. Physical Properties

Requirements Paragraph
Property (Types I, II and 111) Reference

Thickness 0.006 Inch (max) 4.7.1

Water resistanceof Markings shall be clear 4.7,1
markings and legible

Transparency Read lettering3 inches
As received and behind material 4.7.1
After aging 12 days
at 160eF

14atervaportransmissionrate
(Type I only)
(gm/100 sq ire/24hrs)

1. After room temperature 0.03 (max)
flexing (as received) 4.7.1

2. Aged then room temperature 0.03 (max) 4.7.1
flexed

3. After low temperature 0.03 (max)
flexing (as received)

Blocklng resistance No blocking, delamination 4.7.1
or rupture

Resistance to Curl Shall not curl in excess of
5%or curl back on itself 4.7.1

Contact corrosity No corrosion,etching or
pitting in contact area 4.7.1

Oil resistance No leakage, swelling, 4.7.1
(multt-plymaterials only) delaminationor embr~ttle-

fnent

Puncture resistance Minimum force of: 4.7.1
Type I 10.0 lbs
Type 11 8.0 lbs
Type 111 6.0 lbs

Seam strength
As received

At room temperature, No separation 4.7.2.2
100”F and 160”F
Sealed before aging

At room temperature, No separation 4.7.2;3
100”F and 160°F
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TABLE I. Physical Properties (Cont.)

Requirements Paragraph
Property (Types 1, II and III) Reference

Seam strength
sealed after aging

At room temperature, No separation 4.7.2.4
100”F and 160eF

Seam fabrication No leakage at double seam 4.7.3
junction

Waterproofness
(Type 11 and Type III) No dye penetration 4.7.4

Aging resistance Nodelaminatlon as defined 4.7.5
in paragraph 4.7.6

Marking abrasion No extensive smearingor 4.7.6
resistance biurring

Storage stability After storage material 4.7.7
shall conform to the
requirementsas spec!fleti
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TABLE II. Quality Conformance Tests
(for requirements,see Table I)

(for applicable types, see Table I)

Paragraph
Property Reference

Water resistanceof markings 4.7,1

Transparency 4.7.1

Natervapor transmissionrate 4.7.1
as received

Blocking resistance 4.7.1

Oil resistance 4.7.1

Puncture resistance 4.7.1

Seam strength 4.7.2
as received
sealed before aging
sealed after aging

Seam fabrication 4.7.3

Waterproofness(Type 11 and Type III) 4.7.4

Resistance to Curl 4.7<1

..5.
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MACHINE
DIRECTION
OF ROLL

KEY..

1 - 6 inch by 12 inch sample for “As Received” testing
2 - 6 inch by 12 inch sample for “Sealed Before Aging” testing
3 - 6 inch by 12 inch sample for “Sealed After Aging” testing

Figure 1. Sjimp_liggmethod for seam strength test.
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Figure 2. Pouch for seam fabrication test..—.
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SPECIMEN
(3IN.X18 I

‘r — TEST BAR
MATERIAL-ALUh{lNUt4 5052
TUBE-1-3/8 IN. T01-1/2IN.DIA.
FINIStI-63 MICROINCHES

N.)

A

PRINTED
SIOE OR “
~fjEO—-—. .—

SIDE

WEIGHT —
g~-)5LB

~ sTRo~-[3 ]N. T(J
16 IN. LENGTH

ANGLE OF PULL-O- TO 45”
RATE- :C&Ty J:NPER MIN.

Figure 3. Apparatus for testinQdentification markin~ abrasion resistance.__—— ..-— - — ._. ..—-
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